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I TITANTUM AND TIMKIUNM ALLOY WIRES

;:. REFORT NO. 21

Yor Period 1 May '60 to 1 Nov. ‘60

b
. Scope

This report covers experimental wire drawing of Titarium-
13V - 11 Cr ~ 3 Al Alloy (B-120 VCA). The objective was
to investigate draving of this alloy to finer sizes than
before - .064" to .010". Also, wulnerability tc stress -
corrosion of the Lard-drawn .Cl0" wire wvas comparcd to that
of .182" bard-dravn vire of the same alloy.

Sursmry

Am-poundpuceat'l‘itanim-lav-nh- 3 Al Allay
B=120 VCA, vas drawn from 0.064" to 0.C11". Plastic coating
proprietary) was tried but wi.s unsatisfactory. Copper coating

after sand-blasting, with cowles and lime, was found satis-

factory, as with previous drawing of other titanium alloys.

The hard-drawn 0.011l" wire was not vulnerable to stress-
carrosion cracking in acid, although previously hard-drewn
0.182" wire, under stress, broke u» when dipped in acid to
remve copper and lirzs befora annesl. '
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I. Introduction

\‘.'
-
N -

Previous processing of this alloy. T - 12V «
11 Cr = 3 Al (B~120 VCA), covered:

1. Draving a 12-ft. plece of 0.2L0" to 0.064",
using 20% reductions, -
resulted in poor surface

2. Traving a 12-ft. piece of 0.240" to 0.064",
using 11% reductions (below 0.128" size),-
resulted in improved surface

3. Drawing & 13-1b. piace of 1/4" to 0.182",
using 184 reductions, -
wire brcke up from "strcu-corroaion, when
coil which was stressed ty restraining band-
vire wvas dipped in acid to remove copper and li~e.

LN - T

Current proosssing involvad drewing & querter-
pound plece of this alloy from 0.064" (produced
in 2, above) to 0.0,
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Procedure and Results

Proeessi}_‘ng Starting metecirl was good-quality 0.0k wire,
the ahed product of earlizr experimenis. This was drawp
to 0.011" by the schedule given in Tabl: I. Good Jusiity
finighed wire was produced.

A plastic drawing compound, which had been satisfactory in
draving other difficult alloys, was tried for the initial
draft. Scratched wire resulted, desplte ssveral triels.
Ruxther draving was with the copper ccating used heretofore
for other titanium alloys.

Stress-Corrosion Specimens of 0.0l11" finished wire, hard,
or stress-corrosion vulnerability. Oven
“"overhand knots " -

O

ious diamsters from 1/4" to 2-1/2", were made of the wire,
dropped into acid (approximstely 40% HCY, 10% HNO5, hot )

as had previously broken (.182" stressed hard wire.

knot kept the 0.011 wire strvessed to simulate the cstress
band wire restraining the coil of 0.1B2" wire. The .182"
also broke in acid vhan stressed by an elastic bend of

22; radius. . The 0.1l"wire 2id ngdt: break in any of the
also showed good ductility-23) el ion -10"
Sensile test. W&y elogation (1n107)

:

f

G3avRE

¥

("extrems fiber") stress in a wire bent below the
elastic limit may be expressed as -
8 = 1 K, vhere 4 is vire diameter and r is radius of
7 _
bend, with K lumping all other variables.
the 0.182" vire bent over 20" radius -
8 = 0.182 K = .0091 K.
20

Then for

For the 0.011" wire bent over 1.21" radius
8= 0.0l1 Ko ,0092 K-

Thus the knot diamsters from 1/4" to2-1/2" for .011" wire,
included the range of stra2ss which brcke the 0.182" wirce.

Fhotomicrographs of the 0.011" hard wire, and of the 0.182"
hard wire, to which it wvas compared in carrosion teats., ars
shown in figures 1 and 2, respectively.
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III. Discusgsion and Conclugsions
Wire of this alloy, ™ - 13V = 11 Cr = 3 Al (B-120 VCA)
wvas satisfactorily drawn from 0.064" to 0.011" by the
"standard" method of dryedrewing copper-coated material.
A plastic compound Arewing-coet was not satisfactory.
Commerecially, 0.06h" wire could be dzavn to 0.011" with
an intermediate anneal at 0.032" only.

Results of tha stress-corrosion experiment should allay
fear that smller sizes of this alloy will break up when
stripping copper at the finished size. The fibered finee
grain structure of the 0.011" wire (figure 1) is one in
vhich intergramilar cracks could not progogate rapidly.
The coarse-grain structure of the 0.152" wire brcke
promptly vhen stressed and aeid dipped.
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Fgwe 1.
0.011" size,drawvn from 0.032" annceled soft
Does not break in acid vhen streased.
Mg. 400 X - Mount W-35

Ti-13V-11Cr-3A1 (B-120 VCA)

PFigure 2.

, dvewn from 0.240" annealed soft
acid when stressed

. x -

0.182" si
Broke cl
koo

ze
up in

Mg Mownt W-48
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DABIE I.
Exrerimontal Processing - T4 - 13V = 11Cr - 3AL (B, 100 vca)

o A e

Started: 1/2 1b. 0.0645" hard vire

- o =

1. Air annealed, 112(:(3)2;. m.,;rcgoled
2. Plexiad in acid mr HP

L i Plastic coated (Eang 's §5 RONF), dipped. ,
. Drawn* to .C57, 21% reduction. Wire chattered, sciutched tally, broks. I
Sémumdtompmuceoet :
6. Sand blasted - batck style X
g. Copper coated = ‘- " " ;
¢+ Covwlss and lims coated " " 3
9. Drevn to .0526 and .OUB6, 14kh reductions (2T total). Broks, tut atd i
not scratch. Produoced: 3 short pieces at .0526" Main piece at .0436" -
10. Stripped copper by &ip in BNO ]
11. _Aanealed in mm, 1385°»., ain., fast cooled in cooling chamber. ]
12. Sand b.tch styh 4
R: Copper coabed - - i
Cowles & 1lims coated - " "
1s. 3ms(s, » €), 1 main cofl (4) -
8} . 13‘ 'o m .01 .o m - oo]ig - .0 '0”3
b A b4
‘, [ 'ow -.0;‘--0”3 - 009
- 1% 3_ a2
(-) . s .oms .0 0°§2 - .Oﬁ - .m
154
d.) . -y .0 032 (min coil)
1w Bt Ul e :
o 16. Btripped copper by dip in HNO.
{ K 7. Appealsd in muun, 1385°r 30 n:ln, frat cooled in cooling chenber
18. Sand blasted bttch atyh
19. Copper coated - -
80, Cowles & lime coated - " "

2. JDreyn, with 21% reductions -
m, b) 003 - .m .oﬁs- m d .@0 °.0.18 - 0016
copper cocting remewed, dxaving combimied ,0182-.0125-.011
Main oou., 4) 032 -. 28k -.0853 -.226 -.020~.018
ecpper coaiing remewed, oraving comtinued
.0l6 «,00M@ -.0125 -.01)
Wt. st finished sisze 0.15 1lbs.

#All drewving vas on lab. machine, vith standard (18°) dles, et epprocximetely
80 ft. per min., with 4ry scap powder in the di: bax
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